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Introduction
The existence of a positive relationship between openness and growth is a proposition of almost religious importance to a number of researchers and policymakers. More recently, however, this or-1 thodoxy is being challenged by studies that continuously question the validity of the existent empirical evidence. The evidence is often in disarray and the relevant literature is far from having reached a consensus. For example, Rodriguez and Rodrik (2000) argue that if indeed the evidence for this relationship is so overwhelming then the issue should be considered resolved and consequently the amount of empirical research that continues to be devoted on this topic is paradoxical. In this paper we address some questions pertaining to a particular aspect of this discussion namely, the implications for convergence.
The theoretical underpinnings of the relationship between openness and per capita income convergence can be traced to the factor price equalization theorem. Policies that enhance trade openness are expected to lead to growth convergence and a decline in income dispersion, at least among particular countries and for specific periods. Ben-David (1993) provides empirical evidence supporting this
proposition. The following analysis first considers whether convergence in per capita income across countries is matched by convergence in the degree of openness. To answer this question we employ tests of β-convergence to both per capita income and to openness indicators. We obtain evidence as to whether openness convergence takes place faster than income convergence. Applying such tests to openness provides results that feed into the recent discussion about the extent of globalization in the world economy. In addition we examine whether openness convergence takes place faster at the global level or within regions and interpret our results in the context of the globalization-versus-regionalism debate.
We then examine the effects of trade openness on income convergence. Trade openness is conceptualized both as both trade intensity and trade policy openness (degree of trade liberalization). We do so by augmenting the typical convergence tests (as suggested by Sala-i-Martin 1991, 1992) The next section provides a brief literature review. Section 3 describes the data and the econometric methodology and discusses the results of the analysis. Finally, Section 4 concludes.
Literature Review
The original work of Barro and Sala-i-Martin on the concept of β-convergence (1991, 1992) has spurred a small industry of studies that examine for income convergence. Obtaining evidence for per capita income convergence, however, has not been an easy task. Typically researchers have been more successful in uncovering evidence of income-per-capita convergence within sets of economies with similar characteristics (e.g., Durlauf and Johnson, 1995) or within regions of a given economy (e.g., Sala-iMartin, 1991, 1992) . Other authors find evidence of β-convergence across a wider set of economies that do not necessarily hare similar characteristics (e.g., Romer and Weil, 1992) , especially when controlling for a number of variables such as investment rates population growth, school enrollment, and so on.
The alleged positive relationship between trade openness and economic growth/development has typically been treated as an article of faith by many researchers and policymakers. Krueger (1997) This consensus, however, has been challenged on econometric grounds in general and with reference to the robustness of the cross-country results in particular (e.g., Levine and Renelt, 1992) .
More recently this relationship is being questioned in broader terms. Rodriguez and Rodrik (2000) , for example, provide evidence that single measures of trade barriers tend to not be statistically significant regardless of the samples choice and the conditioning variables used. The results of Rodriguez and Rodrik (2000) are consistent with those of Slaughter (forthcoming). To avoid the perils of "beforeand-after" comparisons that characterize many studies Slaughter (forthcoming) employs a difference-in-difference approach. His methodology consists in comparing income convergence patterns before and after trade liberalization for a set of liberalizing countries and a set of randomly chosen control countries. Slaughter's analysis concludes that there is no systematic link between trade liberalization and income convergence. Moreover, he suggests that, on balance, the results of his analysis are more supportive to income divergence rather than convergence due to trade liberalization.
The relationship between trade and growth/development has been considered in the context of two main specifications. The first focuses on the effects of actual trade volumes in economic growth (e.g., Frankel and Romer, 1999) . The second examines the role of trade policies on growth, focusing on the role of trade barriers and the degree of trade regime liberalization (e.g., Rodriguez and Rodrik 2000). The two aspects are qualitatively different since the last reflects policy decisions while the former reflects structural aspects of the economy as well (such as changes in world demand and supply conditions, transportation costs, etc.). A relatively unexplored, dimension of this discussion, however, seems to be the relationship between openness and income convergence. The effect of openness on long-run growth is theoretically established in endogenous growth models (see for example, Aghion and Howitt, 1998) . In such models openness may affect not only the domestic rate of foreign technologies adoption but the rate of domestic innovation as well.
Thus, globalization gives rise to international knowledge spillovers that improve the pool of domestic resources. While the above arguments focus on the implications of openness on innovation, Chortareas and Desli (1999) examine the implications of openness for productive efficiency finding that more open economies operate closer to their production possibilities frontiers.
In the following sections we examine the degree of convergence in income and in openness and the effects of trade openness and trade policies on those aspects of convergence.
Data and Econometric Methodology

Data
The data we use are mainly from the Penn World Tables Mark   5. 1980-1982, 1985-1987, 1990-1992, 1995-1997, 1998, 1980-1998, and 1998 . In the present paper we use the periods that overlap with our data sample. That is, we use the index for 1980-1982, 1985-1987, 1990-1992 , as well as an average of them. While the Penn World Table covers 152 countries, this exercise is constrained by the number of countries contained in the EFW data set, which is ninety countries.
Convergence in per capita income and opennes s
We test for convergence in per-capital income (y) using the typical β-convergence specifications of Sala-i-Martin (1991, 1992) . That is,
where yit and yit-T are country i's per capita income at time t and at time t-T, respectively, αy is the intercept, βy is the rate of convergence parameter, and uit is the disturbance term. A negative value of βy implies convergence and a smaller (i.e., greater in absolute value) value of βy indicates a faster convergence rate. The literature that examines for the role of trade openness and/or trade policies on income growth typically controls for a number of relevant country characteristics. Studies that focus on the convergence process, however, tend to ignore such controls. Since the present paper focuses on the issues of convergence we do not consider further control variables.
We first consider global income convergence and as the results reported in Table 1 show this does not obtain. In particular, the β-coefficient is not statistically significant (and has the wrong sign) in the cross-sectional regression. The same picture emerges when we consider various sub-periods. When we consider a panel data specification that imposes the same β−coefficient for all periods the convergence coefficient appears statistically significant but displays a positive sign that indicates divergence in per capita income rather than converge for the global sample. The pooled estimate that covers all four sub-periods imposes the same convergence coefficient to all sub-periods and summarizes their results.
As mentioned above, obtaining evidence for income convergence within groups of countries with dissimilar characteristics is quite difficult and thus, the results of Table 1 should not come as a surprise. To control for the possible effects of regional clusters in the world economy we include regional dummies that modify equation (1) 
where R 1, R 2, and R 3 are dummies for Asia and Australia, Americas, and Africa respectively.
The results from estimating equation (1a) are provided in Table   2 . The convergence coefficient (β) displays, on balance, a negative sign, which implies convergence. This coefficient, however, is statistically significant only in the in the panel regressions and not in the cross-country regressions. Thus, taking into account the re-gional characteristics improves the evidence for the presence of a convergence process.
To examine more closely the existence of income convergence within regions we break the sample into four such regions, namely, the Americas, Africa, Australasia, and Europe. The results from this exercise are summarized in Table 3 . The signs of the convergence coefficients that result from the cross-sectional analysis are consistently statistically significant only for Europe. They display a 
where opit and opit-T are country i's percentage of openness at time t and at time t-T, respectively, αop is the intercept and βop is the rate of convergence parameter. Again, a negative value of βop implies convergence and a smaller (greater in absolute value) value of βop corresponds to a faster convergence rate vit is the disturbance term.
We can further modify equation (2) to allow for the presence of regional dummies as:
where R 1, R 2, and R 3 are the dummies for Asia and Australia, the Americas, and Africa respectively.
The results from equations (2) and (2a) place at the global level. That is, the convergence coefficients are statistically significant and negative. Moreover, this result holds both when we control for regional effects by including regional dummies and when we do not do so. Unlike the results pertaining to income convergence, the importance of the regional dummies is less profound and in most cases they are not statistically significant.
When we perform the same tests for income and openness convergence for each region separately some clear patterns emerge. The results from estimating equations (1) and (2) for each separate region are given in Tables 3 and 6 respectively. As Table 3 1960-1992, and 1970-1980) . The pooled regression results, provided in the last row of Table 6 , summarize the findings when we impose the same convergence coefficient for all periods within one given region. The countries of the three economic regions tend to converge to the same degree of openness within the regions of Europe, Africa, and Australasia.
The above results constitute some new empirical evidence on the relative speed of market integration at the regional and global level. One can use such results to address the question of whether globalization or regionalism appears to be the dominant force that characterizes today's increased cross-border trade flows. Note that the convergence coefficient of the pooled regressions covering the global sample is close to -0.017 (Tables 4 and 5 ). This is lower in absolute value than the convergence coefficients in Europe and Africa but higher than the corresponding coefficients in the Americas and Australasia. That means that convergence takes place faster within the first regional blocks as compared to convergence across the globe. We find the result for Australasia unsatisfactory and we suspect that it obtains because constructed in the Penn
World Tables the Asia region is constructed in such a way that covers many heterogeneous sub-sets of economies (extending from Japan to the Middle East).
By examining for convergence in openness and using the above interpretation we contribute to the discussion of whether nations tend to trade globally or they tend to confine their exchanges within their relatively close neighbors (see also Chortareas and Pelagidis, 2000) . Of course, the processes of globalization and regionalism are not mutually exclusive and cannot be viewed in isolation from each other. Globalization possibly implies stronger ties at the regional level. In addition, trading blocks exist to encourage trade within specific regions and the hope is that the resulting externalities to the rest of the world will take the form of trade creation.
A number of authors view the development of stronger regional ties/arrangements as an impediment to multilateralism. Such arguments typically rely on political economy considerations (e.g.,
Grossman and Helpman, 1995). More recently new interpretations
of regionalism emerged viewing it as a coordination failure resulting to Pareto-inferior outcomes (e.g., McLaren, 2002) . Other authors, however, view regionalism as a stage en route to a multilateral process, and therefore not as being inconsistent with globalization (e.g., Baldwin 1995 , Ethier 1998 ). For such a discussion to be meaningful, however, a sober assessment of the extent of regionalism versus globalization is required. Employing convergence tests allows us to obtain some indication as to whether trade integration takes place faster at the regional or the global level. Put it differently, we test whether the tendency of countries to become more open is more profound within their regions or at a global level.
Opennes s in trade volumes, trade liberalization and convergence
In this sub-section we examine the effects of trade openness on where R 1, R 2, and R 3 are again dummies for Asia and Australia, Americas, and Africa respectively. As we have seen in the previous sub-section a convergence model with regional dummies displays a better performance.
Non-linear least squares estimation produces inconsistent estimates when some of the explanatory variables are endogenous. Since the growth rate of openness in equations (2) and (3) is endogenous, and therefore possibly dependent on the error terms, we employ two-stage least squares to obtain consistent estimators (Pagan and Ullah, 1999) . Thus, we estimate equation (3) along with equation (2) using non-linear two-stage least squares with the exogenous variables as the instruments. In applying the two-stage least squares method we first replace the growth rate of openness in equation (3) with the estimated variable from equation (2), which is purged of the stochastic element, and then perform a least squares estimation. The results from specification (3) are provided in Table 7 . We have considered specifications focusing on both the global sample without regional dummies as well as separate regions of the world economy but since the results are consistent with those of Table 7 and the earlier discussion of the paper we do not report them here. Although the role of openness, defined as trade volumes, affects positively the growth of per capital income when we consider the pooled sample, it is not statistically significant. Moreover, the evidence for β-convergence in per capita income remains scant. Use of alternative lag specifications provided similar results.
The emerging question is whether one should consider only the effects of the trade intensities -as reflected in the openness meas-ure used above-on the income convergence (or divergence) process or policy openness measures as well. To address this question we use the "Trade Openness Index" provided by the EFA data set (as described in section 3.1). Unfortunately this index is not available for the full data span of the World Pen Tables and we have to confine our focus only at the period 1980-1992 which represents the overlap of the two data sets. We report three different scores of the TOI corresponding to the beginning, middle, and end of this period. We have considered all those indices as well as an average of them but since the results are similar we report only the most representative, i.e., those that correspond to the middle period of 1985-1987.
Thus, we first consider a model that includes both the trade volumes openness measure and the policy-based openness measure as follows:
where all variables are defined as above. The results of this exercise are provided in Table 8 and show that both the growth of the trade-volume-openness measure and the policy-base-openness measure are statistically significant and display the expected positive sign. The convergence coefficient, however, remains not significant as in the previous income convergence regressions.
Finally, we explore the effects of trade policy openness on trade-volume openness convergence. In other words, we examine whether the convergence in openness that we established in the previous section is enhanced by policy measures (trade liberalization). To test this we use the openness convergence equation (2) augmented by the trade openness index (TOI) as:
As previously, we estimate equations (4) and (5) together using non-linear two-stage least squares with the exogenous variables as instruments to capture the stochastic nature of the growth rate of openness in equation (5). Table 9 provides the results of regression (5). The convergence in openness result we identified in the previous section remains intact but at the same time the role of the policy openness index is positive and statistically significant. That is, the trade-policy openness index (TOI) enhances the actual openness convergence process. This implies that trade liberalization measures improve the process of openness convergence.
Conclusion
A large volume of empirical evidence has led to a conventional wisdom that trade openness and economic growth is positively associated. This set of evidence, however, has not remained unchallenged. The present paper contributes to this discussion by providing evidence on some relatively neglected aspects of this debate. In particular, we focus on the implications of trade openness for per capita income convergence. In addition, we examine for convergence in openness convergence across the global economy and within specific regions of it. We find that convergence in openness is more evident than income convergence. Moreover, convergence within regions takes place faster than convergence across the globe.
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